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(57) Abstract: A boundary acoustic wave 
device comprising a laminate of first through 
fourth media and an electrode arranged 
between the first and second media. The 
boundary acoustic wave device has a 
temperature coefficient of delay time of a 
small absolute value and good temperature 
characteristics. First through fourth media 
(11-14) are laminated in this order; electrodes 
including an IDT electrode (16) are arranged 
on the interface between the first medium 
(11) and the second medium (12); the 
temperature coefficient of delay time (TCD) 
of a boundary acoustic wave has a positive 
value in the laminate structure of the fourth 
medium (14)/ the second medium (12)/the 
electrode/ the first medium (1 1); the fourth or 
the second medium has a positive temperature 
coefficient of sound velocity (TCV); the 
first medium (11) has a negative temperature 
coefficient of sound velocity (TCV); and 
the sound velocity of transverse wave in the 
third medium (13) is set lower than the sound 
velocity of transverse wave in the fourth 
medium (14) and/or the second medium (12). 
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[0004] mif, TfB(D#f^i^2^fi, Hl2^S^^i-#tt^#^^mi01^p|^ 
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ilffllli:, SiO ^^^m2(D^®112i:(D#ffi^IDT««115^iSg$tL-C 
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V^o ^bT, Jg2<«fCll2_L^ #^ B Si«^^§^3«KH3i!, SiO Jil 
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[0005] m?fi. ^2(D^«~^4(D^®112~114^jB-r§r^(e:j:«9, m^WcM^ 

2<«if 1 1 2^(D 15^^$^, $^i«ffH3<z)B3(D^ai i3&mm 

©iiii3±t, mmtt4(Dm4<DMWii4fi>mm£tiz> 0 ^<Dx^L,xnbtitcm- 
mMR&mmoix^ m^-^^^—n, m^^m^irm^t^o 1- 
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[0006] JCfiU ^fE*Sc<^#t£^«^g-ej3:, ffi«S«^#^LTV ^M^M 

m&mrcn&&-rb®:fe£tiz>z.bKf£z> 0 not, 0fMo^s#tt^«#tt 
[0007] #^jcm2^tE«c(D#tt^M^-e{i, _hfE(Di5t-, m2~m4<Dmw 

[ooos] m mn, ±&i,ft&m&.ffi<Dm£iz.m^ st©if^»SLt^# 

[0009] *m<vmi<Dmmz.£tnt, nivmm-wwmm^vmftxmmtsthxm 

*5VvC, tfffE||4(DM/||2««/««/ / mi^^»^iiL-C^*it^*5 

[ooio] *mm<D&%!&m<Dmm-?i-z, n©n^j±isa^^ m2<Dmmm\t 
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t&x^z> 0 

[0011] «lom2^0^^J;^^\ ^io«-^4(D^K^-o)ilIff-tr«ig$^T^<9 

Mm&mrcv&mu mmm3^mM<Dm.m.<D^m^ mmrn^mni^/wz. 

[ooi2] *M<vM3(Dmmz.£tii-£, mi(vMn-m4<DMm^(vmf¥xmm£tixm 
, mi(Dmwtm2(Dmmt(Dm^m^mmmm^nx\^^m^mm^ 
*5vvr, mmm4(DmKxm2<Dmnxmmx^i(Dmn^mm^xtf:^mm-^ 
n^^m^m^^\±mmm(DmmmmM&mmrcm^jE(Dmxm, mm 
M4titcfem2<Dmnftik<D^mn&ffimTcv&iiu mmmicomn^iEco^m 
mm&mrrcv&mu mmn3<DM'S<Dffi.$.<D^mK mmm4<DmmRnxtf' 
ten2<Dmm<7)m&(Diifm£.<o-bm<£tix\, ^t^wm-r^ mmx-mm 

[0013] ^M<vM4(Dmmz.£tn-£, mi<DMn~M4<DMn&^Mf¥xmm&tixm 
, mi(Dmntm2(Dmmt(Dm^mKmmmm^nx\^^m^mm- 
^wr, mmw4<DMm/W2<Dmm/mm/mi<DMW*mm^xfz%mmz& 
n^^m^m^t^m\^mm^(Dmmmmu&mmrcm^(Dmxm, mm 
m4^tcnm2(DmM^^E^mn&mmTcv^u mmmi^mM^co^-m 
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[0016] #3§k (Hi, m2(Dmm) \z.&zw&mft$Lmwr£t±. mi^m^mn^^m 

mmumw^^ir^^m^mm^mmir^t^x^ rtus, wr© 
(Dmm^mm^mx'ohm^tix^^m^, ms^mn^m^x, m$mmm^ 

*/^—m$<tt^-r%~b\z.fj:%±tb, ^iaot, H2, ^4<£>#£®^<z>tft2g<£> 
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[ooi8] nsi]0i(a)&t*(b)ra:, ttm<D-mmtemz&zmmtm&mm&wim'rzfz. 
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[®10]|2|lOte,Ta O frht£&M3<DMK(DmW0. 02XRXfO. 05X(DWs&. M 
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WO 2007/138840 



6 



PCT/JP2007/059760 



[0019] 

13- Jg3«JC 

14- ■■W,A(DWm 

16---IDTllffi 
17, 18---H»^ 

[0020] j^t, mm^mm^^mm^Mm^mm^m^nmir^tK^. 
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i5Sr^r-r5o -tu-c, %n<Dmniikm2<Dmni2t<DZj>mfc s mi o>) i^tti 

#BtJ&S^§^-CV^„ i-J&t?*,, _hfBmffi«^L-C, IDT^gl6^ IDTm*l 
6(D#^M^«^|^^IlJ{^tt^tl^#t^l7 ( 18£<Hrf-3 0 
[0023] *mffimWr?te, H©Iflll4, 15° Y^yhX^«9!<DLiNbO mMfabftZ> 0 
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[0024] *fc, m2(Dmmi2n, ^mm^mx^m^t^mmtL-xtDSio m^xmm^ 
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o ^4(D^®i4«, m^4mmtvx(DSio m*btez 0 
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[0025] Ta O i>>ttZM3<Dm&13K&ftZW&<D&mZ158(hn/&^3bZ>o Si 
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[oo26] ^*d\ ±mn4<Dm&i4/M2<Dm&i2/iDrrwmi6/mi<nm&iittmv 

[0028] SiO d^3&«^2, ^©jKSCfcSSWCtt, #&M£^2^CVk£IE<D<rcfc 
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[0029] &4b\ ^KDmWl l^*^bTV ^LiNbO l^Rtt, #^M#§fcTCV«:f|tfMe 

3 

[0030] *H»|g-e«, IDTm*16^TO^17, 18fi, Aujg_h^ AliSrfSLfc 
[0031] ^HJfe^«0#te«£IMR36ei-CH:, ^3©«|«13Srfl|^U-CV>5Ta O (D^M 
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/^-nm3<Dmmz.M*irz>z.bbftz> 0 i^tji, 1201111, i2<d#b^ 

[0032] H3XtJ«04©jKSl3, 14&m^V^fc«r|&Vv'CH\ JhiE«7f^<D#ttit# 
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[0035] TCD= a - (V -V )/V (35-15) —^(l) 

s 35X: is'c 25T; 

^fc\^(l)^VNT, a ttag|MSejR^lRll!:*5tt5LiNbO 
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[0036] [^1] 





Si0 2 /IDT/15° Y-X LN 


IDT(AI/Au) 


J5£0. 050/0. 035 A „ Trn. — T"-fO. 6 


H2(DigS(Si0 2 ) 


J?£8 A s fftMi£37 57m/£K TCVIE 


fnGDj£ft(15° Y-X LiNb0 3 ) 


m$8 A .TCVft 



[0037] ±m¥n\ttv&toit&m<Dft&mft&mm(D^&Tfc<D&2\^^o 
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3495m/ / # 


TCD 


26. 8ppm/°C 


K 2 


17. 4% 
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[0040] [^3] 
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IDT(AI/Au) 


I¥£0. 050/0. 035 A s t\=.— tVO. 6 


«4CD*lH(Si0 2 ) 
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J¥£8 A s TCVft 



[0041] \MA\ 
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e«mt4 


b"jSV 2S - c 


3332m/£!> 


TCD 


18. 7ppm/°C 


K 2 


15. 1% 
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[0042] ^2^4££Jfc|fc1-;frtfWka>ftJ:5^ #^ife^1iB<D#tt££lfi&^©KJ:*U* 

12 0 

[0043] ^mmmmKis^x^ mmmmum&mrcn^mttm^h^ftv. &fc-tz>m 

[0044] #tt^#^(DigMB#^?M##:TCD«, i*^^t5lt©lf^#:{^ 
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[oo46] 02f*. ±mmmnm<Dm^t, ±mmmnmtum^ , o, Ta o a>£>fc3&3©jfc 
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2 5 

[0047] ®3~H6i3\ M3<Dmm3<Dm^t, w^m^^mw^t^mm^irmx 
h%o Mfcmztt, S3fi, m3(Dmmi3(Dmm^m^ j ±tcm^<7)^m<Dmt^ 
^-rmx&v, H4tt, ^hy^°^m^^^b^i-Ei-efc«9. last*, si^na 

[0048] *fc, g|7« x m^O. 03 X ©Ta O frht£%^3<DmW^&tfZ>MW}^^3c— 
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©^^i-^^H-efc'?, 08«, J? WO. 20X(DTa O ^feft3H3<D$£JC^ 

2 5 
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[0049] m3frtbmbfrft£5i^ m3(Dmw (Ta o )<Dm&&m<irz>^bK£V)^ ^m^m 

2 5 

'Mcom^O. 03 X <DM y rr(D^Mft3332m./sbt£Z>o *7c, H3<Z>g£fC(Ta O )<D 

2 5 

7ppm/°CXfr%(D{Z.mis, $&3<DmW<D&fy&0. 03 X CO#^(DTCD^18ppm 
/°Ck?£Z> 0 m7RXfm8K^fcX^Z.,Ta O ©JglfftfSO. 20 X km<ftZ> 

2 5 

i^ot, LiNbo mm^m-r^mm*-*^— fim&u nnmmw^m^ 

3 

2 5 

[0050] g|4^£>K£>^&J;5^ Ta O £^&3||3<«|f 13<Dff^W<&o"CVK 

2 5 

k, xhVvzf&BM&m&mir k tt^ftotv K e Ta O <Dm&&0. 2 X 

12 2 5 

-C k {30. 026£/h$<&5„ tot, k ^o. 026J;9/h&<&5£:. IDTSffil6(D 

12 12 

2 5 

d^5^3©jK®13©l?^H:. 0. 30Xi^T, i*90*b<«o. 20XWT^-r§r 
k&W£V\\ 

[0051] _hfB^»^«o-C, l#-hM#tmim^&A#l&fcf«U * 

[0052] i~Jfct?*>. T&<Dm5\Z.0;1r£5K. IDT«^16(Dj^ffl X , IDTm^l6(D«^^L 

[0053] IDT^16tei3tt3S3!tfv>-W— ?fe£lT<DM*)kl,fil 0 

[0054] S«tf<D*im:60*f 

^i|©:301 

PSP#g:30. AX 
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IDTtfcM^mM X : 3. 42 /z m (ft^jf BBgfcV^O. 8/jm) 
^fi$t©9WV(B:0. 855 At m 
M^tWItfX*^— **g:0. 855 a* m 
[0055] [^5] 



Jig 




IDT«»U 


3. 42jU m 


IDT(NiCr/Ti/AI/Ti/Ni/Au/Ni/'Ti) 


J1^20/20/1 00/20X20/1 40/20/20nm 


fg4<7)$£lt(Si0 2 ) 


J^£6000nm 


S3(7)$IM(Ta 2 0 5 ) 


J^£1 70nm 


!62CD«S(Si0 2 ) 


J?£680nm 


£l(Di«Jt(15 0 Y-X UNbO a ) 


Jl£500jUm 



[0056] ft*^ ^3(D^®13<Dj?^lcloV^f*, _h|B(Dj;5^170nm, i-J&b^O. 05 X £ 

Sfc-#|g«SEife)/*S«»£»[i:bT^«)5. 
[0057] 09X1501030^^^^51!:, A#:^J^^$tt7b_hlEHJi^^^#!l 

^fbUei^^t^o tot, A««i|<g£»5^X, JSIMgW&f 

[0058] miHt, _LfE<£> «£5 i-bT^$^fc3aS(D#tt^#^Sg(D-r^t 0 — 

tmH#tt^t0t^o EUia>e>BH£>fl»fcJ:5fc:. ^3©jft«Sr#Uev^«E^ 
Mit-^ ^3(D^Sl3^fflV>fc^W^Xt5^WJ(D#^^^g-e^, S# 
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[0059] ^«Dj£mum-i^.<D^mummmrcv^mu ^(D^f^^-i^com^wcn 
m.®mcrcFtt^-rz> 0 ^ot, m2(Dmm2^xfm4(Dmm4tvx. i©tM 

2 

2 5 

fe(9 N ^oi<, *j!V^m#«^e&3o $£oT, Sf|3(Z>$£ffl3£UT, Ta O Si 

2 5 

2 

O &OTa O «Mtt^HtLT^o<9, ^W^gc^TefeSo t£oT, _hfEH»^ 

2 2 5 

7£mz.mnx$o<9, mm^^^^xhmtix^^ 0 -tt^ M2(DmMi2tm4(D 

[oo6o] ^*d\ ±mmm^mx^ M4(DMR/M2(DMW/mm/Mi(DMW%mmv 
x^mm^n^^m^m<Dmmmmummmrcu^<Dmxm, m4^tc 
nM2(DMm&jE<D^mummmTcv$:mu m i «st ^ji co^mummmrc 
v^m-r^m^t^nx^^fc^K ^mm-^^xn, ~<D£??mmz.mfe£ti%h<n 

^m£Vhm<£nx\^Tm<DM2<DMmzm^x^ *fc, i3©it(D«s©t 

b&X%Z> 0 

[0061] m2<Dm^\:m4(Dmm/ / m2(Dmmy / 'mmxmi(Dmm^mmvx^mmc 

^ wJttas^i&TcviSrWU n i «fc ^iE<z>#jg?&s#irrcv^-r3* 

[0062] m<Dmmm ■. m4<DMw/m2<DMm/mm/mi<Dmm&mmL,xfs:%nmz 
^n^mmwm(Dmmmmu&mmrcm^iE(Duxm.m4^fc\t.m2(DmM 
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[oo63] miommm ■. m4<nmn/n2<Dmn/mm/ni<Dmm&mmL>xti:z>mmte 
[oo64] _hiB^jfe^j-e«, ltf-hm^mm^m^m^K^mm^fctiK 

[0065] fc*3 x ^W©#^JWft3£1S©^fcl£LTra\ Ji2<«|f I2~jg4<«ff l 
P^b^^yWt&WmteMZtt). IDT®te J ^2fcU<tt^3©3K®12, 13 
IDT«^16, H2(D^Wl2^U?/^fc«^3(^^Wl3(D^^MSi- ; 5- 
[0066] ^W-^Tte, ^Ste^UfcutS^ «#©&JBfl>fefc5i» 

[0067] $^ ^PJ^fe^^l~^4(D^«^*^i-§M»^oV^#^PS^tb 

=*-^Bfcw^ -^sitw^ *^/i^y^^ mmm*?-v 

^ ^^iMh^^TMk TRtttu PZT\ ZnO, A1N, ifcftS^sff, #9*. MJ=J^ 

[0068] *fc. iiim, m-unxmrn^tix^^^m-t^-rw^ mmnmnm&m 
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[oo69] Mx-x, *&mizmzw-&8tft&&mr?i3:. tmK. mt&M&it^ m$m#* 

LTV ^-o& «tv \ 

[0070] ±mvmmkL.xt±. m\^-^, mtTA^—vj*. mkT/K—vj>&}? 
(Dmmmm^x v )Mf$£nx\,^xh£<, a u> Ai^{w^if^^jsin^j;«9#^ 
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m^mm 

Mmm3(Dmw<7)®i$i<7)^mtih mm^4<Dmnm^/^.n.m2(Dmn^mM 

mi<Dmn~m4<Dmm^<Dmmxmm£tixm, wn<DmmtM2<DMwt<D 
m<D^-mKmm^mm^tix\^^m^mmK^^x, 

mmm4(Dmmym2(DmMxmmxmi(Dmm^mm^x^mmKion^ 
^m^m^t^^mm^mmmmummmrcm^^mxm. 

mmm4^tcnm2<Dmn^<D^mummmrcv^mu mmmi(Dmm^iE 

mmms^m'M^mm.^m^K Mmm4<DMmAx$/ttfem2<DMm(vm.%i 
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laminate structure of the fourth medium (14)/ the second medium (12)/the 
electrode/ the first medium (1 1); the fourth or the second medium has a 
positive temperature coefficient of sound velocity (TCV); the first medium 
(11) has a negative temperature coefficient of sound velocity (TCV); and the 
sound velocity of transverse wave in the third medium (13) is set lower than 
the sound velocity of transverse wave in the fourth medium (14) and/or the 
second medium (12). 
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